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Q Calculation for dielectric loaded SW cavity in TM-01p mode John Power
Oct 20, 1999

O) Must define bessel functionsthisway - it isaquirk of mathcad.

J o(x)=if(Im(x)=0,J0(x),10(Im(x))) Y o(x)=if(Im(x)=0,Y0(x),KO(Im(x)))

v 110
J 1 (x)=if(Im(x)=0,31(x),11(Im(x))) Y 1(x)=if(Im(x)=0,Y1(x),KL1(Im(x))) TOL := 10

) Cylindrical Standing Wave Cavity

Inner radius Longituduna mode Material Constants Constants
a:=0003 m pi=3 k=200 = g o=8.854187817-10°" o=57-10
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I1) Starting with following functions

060) = Y o[ 2)9 034 2) = 30(x 2}V o(wv2)

20x0) = Y o[ 2)91y42) -3 0(x 2}V 1 (3v2)
gx :=a,0.0051..0.005

f(x) = 20x.2) 2. [ y ‘-o a J 1<a'V1>
' - l =U,—
f1(x,a) K \ 2 ‘Vl"‘] O<a-yl>
7= 0.004 .
b = root(f(z),z) o
b-1000 = 4.5670098752 b = 0.0045670099 s I I I




[1) I <a Peak values (i.e. time dependence = 1) of the field.

E,q1(r,z) =EgJ O<r-y 1> -cos(k z'Z>

B g1(r.2) ::-<m—20>-E 0-cos<k Z-z)-if/ V1 ‘:O’ ’J 1<r-y 1>>
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E1(r.2) =k yE gsin(k pz)if [y |
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a<r <b Peakvalues (i.e. timedependence = 1) of thefield.

E ,o(r,2) = E ¢J o(ay > f1(b.r) | os(k z'Z>

f1(b,a)
B go(r.z) = —<:)20_:2>'E 0 o<a-y 1> '% sk ;2)
£ (r2) —k_2E0 ofav 1) 28D ik
V)  Stored Energy -------- > Recall: U_tot = Ug(t) + Um(t) = Ueg(t=0) = constant

L a
Uvac = W EOQTTJQ J r-<E21(r,z)2+Erl(r,z)2>drdz

0
U yae = 0.0000026225

L b
U giof 1= - SO-Q-H-J JQ r(E 22(r,2) + E p(r,2)’ ) drdz
U gigf = 0.0000286911

U vac

U diel

100- = 9.1404966465

Utot = Uyac + Y diel

U tor = 0.0000313136



V) Power Lost per rf cyclein cavity walls
----- > |"2*R = 0.5% R*Int[H"2*dS] = 0.5* R* mu™-2 * Int[BA2*dS]

L
] W 2
P outer .-E-Rs<w0>-_2-2-n-J b-B go(b,z) dz
H o 0 o)

a b
J‘ V'Bel(fyO)erJrJ‘ r-B 92(r,0)2dr>
0 a

outer = 791.5085593964

oo 1
P ends = 2'§'R s<°° O> '—2'2'"'<
Ho

P = 712264536719

ends

P tot = P outer T P ends
Piot = §62.7549930742

VI) Q Calculation

Utot |
Qdiel = 51—
diel tano
Q giel = 10914.0496646535
W o'V 1ot
Qecu= 5
tot
Qcu-= 2605.2787105191
. l
Qtot = w :
N Q (or = 2103214358434

Qcu Q diel



il))

L = 0.0593633091

a =0.003 b = 0.0045670099

Plot the 3 field components of the TM_01p SW cavity

Ez(r,z) := if<r<a,E 21(r,2) E Z2(r,z)> BO(r,z) := if<r<a,B p1(.2).B ez(r,z))

Er(r,z) := if(r<a,E 11(r.z),E r2(r,z)>

zk :=0,0.0001..L

rk:=0,0.0001..b

Ez(0.0,zk)

¢-B0(0.99 -a, zk)

Er(0.99 -a, zk)
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